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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for inexpensively producing a 
perfluoroalkylvinyl ether derivative having a functional group in high yield. 
SOLUTION: A perfluoroalkylvinyl ether iodide compound represented by formula I [Y is fluorine 
atom or trifluoromethyl group; (n) is an integer of 1-3] is reacted with a thiocyanic acid salt in a 
polar solvent and the resultant intermediate product having SON group is oxidized to convert 
SON group to S02CI group and the resultant compound is treated with an alkali metal fluoride 
to produce the object perfluoroalkylvinyl ether derivative represented by formula II [Y is same 
as above]. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunDent has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] Formula (A) Formula characterized by processing with fluoride alkali metal after making 
a thiocyanate act in a polar solvent at the iodation perRuoro-alkyI vinyl ether compound 
expressed, oxidizing the intermediate product which has obtained -SCN radical and making -SCN 
radical into a'-S02CI radical (B) The manufacture approach of a perfluoro-alkyi vinyl ether 
derivative expressed. 

[Formula 1] CF2=CF(OCF2CFY) nOCF2CF2I (A) CF2=CF(OCF2CFY) nOCF2CF2S02F (B [Y 
expresses a fluorine atom or a trifluoromethyl radical among formula (A) and (B), and n 
expresses the integer of 1 -3]) 



[Translation done.] 
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DETAILED DESCRIPTION 

[DeUilod Doscription of tho Invention] 
[0001} 

[Rold of tho Invention] This invention !s a functional (roup (-S02F). It is related with the 
manufacture approach of tho perfluor o-alkyt vinyl ether derivativo which it has. 
[0002] 

(Description of the Prior Art] Functional eroup C-S02F) The perfluoro-Blkyl vinyl ether derivative 
which it has is a sulfonic group (-S03H). It is useful as a n»onomor for manufacturing tho ion 
exchange membrane which it has, and the high molecular compound which has functionaUty can 
be msndaetured by copolymenzing with Ruorina system mooomora. such as tetrafhioroethylene. 
This functional polymer compound can consider the various usage based on the ion-e«chango 
property of a sulfonic group, and is used for a fuel cell, moisture solution eguipmont. etc. as 
solid-state polyelectrolyte film. The former and above-mentioned functional group (-S02O As 
the manufacture approach of the perfluoro-alkyl vinyl ether derivative which it has. it is a 
functional group (-SOZF). The acid fhjorido (CFOCF2S02F) which it has is made to react with 
haxafluoro propane oxide (HFPO). the obUined eposy adifition product is pyrolyzed. and it is a 
functional ^oup ('S02FX The method of manufacturini the perfluoro-alkyl vinyl ether derivative 
which it has is laamed. 
[0003] 

[ProblemCs) to be Solved by the Inventien] However, the nwHAeture approach of a perfluoro- 
alkyl vinyl ether derivative of having such a Ajnctional pmp has the problem that cost will 
become high since it is as f^lows. 

*• Many special processea are needed for compo«tion of tho acid fluoride whwh has the 
functional group which is a raw material, and acquisition of these raw material chemicals is 
difficult for it 

♦* When the epo«y addition proAjct which has the ftmctienal group of a raw material tends to be 
pyrolyzed and it is going to corrq>oand the specified substance, since the compound which 
changed with ring doaure is produced, yield is low. 

This wwention does rtot have fear of generating of ring closure used as the key factor to which 
ipeld is reckiced in said cenventkmal technique, and the approach of manufacturing cheaply the 
perfVioro-alkyI wnyl ether derivativa wWch has the target a»>ctional group by high yield is 
offered. 
[0004] 

[Means for Solving the Problem] ThU invantien is a formula (A). Formula characterized by 
processing with fkioride ahafi metal after making a tKocyanats act in a polar solvent at the 
todation perfboro-aM vinyl ether compound eapressad. oxkfizing the intermediate product 
which has obtained -SCN radk^ and making -SON radkal into a -S02CI radical (B) It is the 
manufacture approach of a perfluoro-alkyl vinyl ether derivative expressed. 
[Fonnuia CF2sGF(OCF2CFY) nOCF2CF2l (A) CF2=CF(OCF2CFY) nOCF2CF2S02F (B (Y 
expresses a fluorine atom or a trifluoromethyl radkal among fornula (A) and (BJ. and n 
expresses the integer of 1-3]} 
[COOS] 



(Embodiment of tho Invention] Hereafter, the operation gestelt of the manufacture approach of 
the perfKjoro'alKyI vinyl ether derivative concerning tNs invention is explairwd. It sets to the 
approach of this invention srKi is said formula (A) first The iodation perfluoro-alkyl vinyl ether 
compow»d and tNocyanate which are expressed are made to react in a polar solvent Although a 
potassium thiocyanate. a sodium thiocyanate. thiocyanic acid ealcwm. etc. can be used as a 
thiocyanate. the point of reaction yield to especially a potassium thiocyanate is suitable 
Although there are an acetonitrile. a suifblane. dimethyl sulfoxide, dimethylformamide. 
hexamethylphosphoric triamide. etc. as a polar solvent to be used, there is little genciration of a 
by-product and tho dimethyl sulfoxide and dimethylfortnamide fi-om which high yield is obUined 
are desirable. 

[0006] The addition of the thiocyanate to an iodation perfluoro-alkyl vviyl ether compound has 
the desir^le rango of 1-3. especially t. 5-2.5 at a mole ratio. A reaction does not fully progress 
[ the amount of a thiocyanate ] by the mde ratio less than one. but an unreacted iodation 
perfkioro-alkyi vtnyl ether compound tends to romaia and on the other hand, there is no 
reaction top merit only by an unnecessary thiocyanate increasing in the system of reaction, in 
exceeding 3 by the mole ratio, and, also irtdustriatly. it becomes cost higK and is both because it 
is not dosiroble. 

C0007] formub (A) which serves as a raw material here the iodation perfluoro-alkyl vinyl ether 
compownl expressed — for example, iodation diflooro acetyl fuH ORAIDO (ICF2CF0) an acid fuO 
ora [ Wte ] — the id — a compound and HFPO — the inside of tetraethyleno glycol wood ether 

a caesRjm full ora — the id can be made to be able to react as a catalyst and it can obtain by 
pyrolyzwig the obtained compound at 250 degrees C after alkali treatment 
[0008] said acid fuU ora — the id — the reaction temperature at the ttfne of making a compound 
and HFPO react usually has the desirable range of 20-100 degrees C. although the desirable 
range is suitably adopted by the dass of raw material etc. It is because it is necessary to use a 
pressurized container, a facility becomes large-scale and it is not industrially desirable, if it 
becomes that this is less than 20 degrees C late low going on [ of a reaction ] yield and reaction 
temperature is made high on the other hand excoecfing 100 degrees C. 

[0009] After making an iodatk>n perfluoro-alkyl vinyl ether compound and a thiocyanate react 
the acquired resultant Ontonnediato product whkh has -SCN radical) is oxidized, and -SCN 
rascal is transformed to a -S02CI racScal. Generally the chkwine gas of the amount of 1-10 is 
Mmm by the mole ratio to said intermo(Sate product at a room temperature, it is made to react 
for 1 to a hours, and sulfonyl chloride is formed OnstaOation of a -S02C1 radical), subsequently, 
die thartg wMch you add and is made for fkioride alkafi metal, such as a sodium fkx>ride of the 
amount which is equivalent to 1-3 by the mole ratio to this sulfonyl chforide compound, a 
potassium fluoride, and Hthkwn fluoride, to react — a sulfonyl fuU ora — tho id — radical (- 
S02F) The perfknro-alkyl vinyl ether derivative whkh it has can be obtair>ed. A reaction does 
not ftily propvss that the amount of the fluoride alkali metal to a sutfortyl chloride compound is 
lass than one m a mole ratio, but an unreactad sidforryl chloride compound remains, and on the 
ether hand there is no reaction top merit only by unnecessary fkmride alkali metal mcreasing in 
number in the system of reaction, in exeeeifoc 3 by the mole ratio, and, also industrially, it 
becomes cost higK and is not [ both ] de^raUe. 

[OOtO] is -S02F as a funettonai poup obtained by the approach of this invention. 
Copolymerizatien of the perfkMrorafltyl vinyl ether derivative which has a radical can be carried 
out to other Ruorina system oktfins in an aquosity me&im using a peroxide system initiator, and 
it ewi obtain a copolymer. In manufacture of a eopolymer. poiymerization temperature has 30 to 
denrablo tOO degrees a TWa is because a facility beeomes large-seaie and it is not industrially 
desirsblo. even if copolymeriution is suppressed as tampenture is less than 30 degrees C. and 
it cannot obtwn the Urget copolymer but it heats on the ether hand exceeding 100 degrees C. 
[OOtl] Moreover, the polymerizatien preassm force has desirable G 2-10kg/cm2. This is 
because K is difficult to maintain to the speed with which it can b« satisfied of the rate of a 
copolymerizatien reaction prsctieally in 2kg/cm2 of pressures being the applicstian of pressire 
of under G and it cannot obtain the target copolymer. On the other hand, even if a pressure 
I iatg/cm2 exeeedbg G. while the ftjnctienal-group concentration in a copolymer 
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1, it is because it w not 

industrially desnUe in respect of equipment and its aebjatiom 

(00121 -S02F of thb invention The copolymer which earned out copotymerizatkm of the 
perfluoro-alkyl vinyl ether derivative which has a radical to fWine system olefhs is -S02F. It is 
a sulfonic group (-S03H) by being a copolymer containing a radkul and carrying out aekt 
treatment of this copolymer. U can consider as the copolymer to eonUh. Tho copolymer which 
has this sulfonic group is useful as functional polymer compounds, such as ion exchange 
membrane, and can be applied as the dkphrsgm of a hydrepKBe property, a demareatkm 
membrane, and ion exchange membrane. 
(0013] 

[Examfde] Hereafter, the example which shows the effectivenasa of this irwentton is explained 
with the example of a comparison. 

(Example of reference) the 300ml three-neck flask to which the stirrer, the condensator. and the 
cb-opping funnd were attached — tOOmI of tatraethyiene glyool wood other, and a caeskan 
— l-Sl was put in and the temperature in a container was kept at 0 dap^ C. 
Next iodatkm difluoro acetyl iuO ORAIDO (ICF2CF0) 22.4g was (topped skmly. stirring, and it 
considered as tho caesium alkoxide confound. Next it is a formula (C) by oily matter's 
generating in a lower layer, if 33.2g of HFPO(s) Is added and they are made to react and carrying 
out distillstian purification of this oily matter. cooHng a cold trap at -80 depees C. The 
compwjTKl generated Z8.9g. Next it is a fonnda (0) by removwig ethyl alcohol, con»dering as a 
solid and performing decarboxylation urtder 2S0-deree C heating, after adifing ethyl alcohol 
sokition lOwt* of a sodium hydroxide to this compound and consklering as cartwxylate. It was 
obtained I9.6g of olefin compounds. 

(Formula 3] F0CCF(CF3) 0CF2CF(CF3) 0CF2CF21 (C) CF2=CF0CF2CF(CF3) 0CF2CF2I (0) 
[0014] (Example 1) It is sakJ formula (0) to a 300ml three-neck flask as lOOmI of dimethyl 
sulfoxide, and an iodation perfluoro-alkyl wiyl other confound. lOg and 3.9g of poUsskim 
thiocyanates are put in. and the compound was made to react at 120 degrees C f or 8 hours, 
stirring violently. After reaction termination, bwer layer oily mattv is separated. <fistilled water is 
added, this sokition is put in into a 300ml proof-pressure conUiner. and chlorine gas was blown 
to G the pressure of 3kg/cm2. and was made to react at a room temperature for 5 hours. After 
carrying out separation purification of the lower layer oily matter of reaction mixture. 1.7g of 
sodwm fluorides was added and the other extract of the product was carried out Fonnula 
transparent and oolorioss by canrying out distillation purification after distillng a solvent out of 
tho obtained sokition (E) 7.1g of perfluoro-a&yl vinyl ether derivatives expressed was obUined. 
Formula (D) Fontida on the basis of a compound (E) The yield of a perfluoro-alkyl vinyl ether 
derivative was 801 The obtained compound cheeked that it was the structure of a perfluoro- 
alkyl vinyl ether derivative by the infrared absorption spectrum and NMR spectnjm measurement. 

(Formula 4] CF2=CF0CF2CF(CF3) OCF2CF2S02F (E) [0015} (Example 2) It sets in the example 
I and is a foTTnula (0) as an iodation perfluoro-alkyl vinyl ether compound. It is a formula (F) 
instead of a compound. The same actuation as an example I was performed except having added 
13.1g of compounds. Consequently, feratula which is a perfluoro-alkyi vinyl ether derivative (G) 
I0.2g of compounds was obtained (84% of yield). 
(Formub S] 

CF2=CFOCF2CF(CF3) OCF2CF(CF3) OCF2CF2I (F) CF2=CFOCF2CF(CF3) OCF2CF(CF3) 
OCF2CF2S02F (G) (0016] (Example 3) In the example 1. the potassium thiocyanate was 
operated ISie the example I except 5.8g having added Formula which is a perfluoro-alkyl vinyl 
ether derivativo as a result (E) 6.5g of compounds was obtained (73% of yield). 
(0017) (Example 4) In the example 1, it was operated lU^e tho example t except having added 
dtmethylfbrmamide as a solvent Formula which is a perfkioro-alkyl vinyl ether derivative as a 
result (E) S.7g of compounds was obtained (75% of yield). 

[0018] (Application I) lOOml of deoxidation water is put in into the autoclave made from 
Stainless steel of 300ml of content vokjme, and it Is said formula (E) in this. lOg and 0.4g of 
ammonium peroxydisulfstes were added for the compound. teUafluoroethylene gas permuted the 



irtside of a container. 3kg/cm2 G was held, and it was made to react at 60 degrees C under 
stirring for 8 hours. The products which emit unreactad tetrafluoroethytene gas and are 
ifiatribtited underwater were collected after reaction termination, and 8.8g of copolymers was 
obUned. This copolymer is a functior»l group (-S02F) by the infrared absorption spectrum and 
NMR spectrum measurement. It checked that it was concentration % of the copolymer of 30 
mob. In addition, furtctional-p-oup concentratkm makes the amount of unit repeats of a 
copolymer 100%. and displays the eontertt of the monomer wl«ch has a functional group m it by 
mol V 

(Ml 9] (Application 2) 100ml of deoxkbtion water is put in kito the autocbve made from 
stainiesa steel of 300ml of content vokjme. and it is said fomiub (G) in this. lOg and 0.3g of 
ammoniwn peroxydsiifates were added for the compound, tetrafluoroethylene gas permuted the 
inside of a eonUiner, 3kg/em2 G was held, ami it was made to react at 60 degrees C under 
stirrirv for B hours. The pro<hJcts which emit urtreacted tetrafluoroethylene gas and are 
<Sstr3iuted widenmter were collected after reaction termkiation. and 7.6g of copolymers was 
obtaned. This copolymer is a functional group (-S02F) by the infrared absorption spectnjm and 
NMR spectrum maasiament It checked that it was concentration % of the copolymer of 27 
mob. 
(0020] 

(Effect of the kivention] According to this invention, it is said formub. h is a formula by making a 
thiocyanate act in a pobr solvent at the iodation perfluoro-alkyl vinyl ether compound expressed 
with (A), and processing with fluoride alkali metal, after ondimg the intermediate product which 
has a -S02CI radical for obtained -SCN radwal and making -SCN radical into a -S02CI radical. 
It beeomes possMo Mgh yield and to obtan cheaply about the perfkiotw-aNtyl vinyl ether 
derivative expressed with (B). Moreover, the obtained perfluoro-alkyl vWiyl ether derivative is 
eopolymerized with a fluorine system defin. and it is -S02P further. It is -S03H about a radical. 
8v changing into a ratSeal. a functional polymer compound useU as tfie dbphrapn of a 
hyikophXe property, a demarcation membrane, and ion exchange membrane can be obtoined. 
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20 s<£s#/co Kjmj'A. rmomm^^mbxM's 

C<D?g?g^3 0 0 5 y y y hJlOWE^S^ 
CCAhfe^*'j:^^E:^3 kg/cm' G*r^3^t3A^r 

X— f;Hflau/c, i^hntcmm^^hmm^m^bfc 

)ly)ltU7)V^}l\:^::~)lX.-7^)lWl^t$7. 1 g*5fa 

e>n/c, SCO) (oit^m^^tbfc^cE) <o-<)\^y)u 

[it A] CF, =CFOCF, CF(CF3 )OCF, CF,-Sa F " (E) 

[0 0 15] (mmmz) mmmuooi^^x. B^it-< 

;^7Ji/:tnrju+;i/f x;i.x>-f ;Wb^cb trS(D) 
O^b^<0f^0CcS:(F) Oit^^ 13.1 gSIJJDt 

(c) (D^b^igj^^ 10.2 gf#6n/c mms 4%) « 

40 [{b5] 

CF, -CFOCF, CFCCF, )OCF| CF(CF3 )OCF, CF, I (F) 
CF, =CRX:F, CFCCFj )0CF, CF(CF, )0CF2 CF, SQ, F (G) 

[0016] (m^ms) mmmKfO^i^x. 9t^^7 
[00 17] (mmmA) mt^mit^idi^^x. mmtb 

50 mt^(cm'^Lfc, -e-<7>^*-^;U"7;i/3fpr;u+;H:^x;i/ 
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(4) 

5 

tc (iRmi 5%) , 

[0018] (jxi^mm 1 ) rtSS3 0 0 ^ > h^ucs:) 
;<7'>u^i8:t-hd^u-yrct3cciKKiR*i 00 5 'j 

-i;u;f=^yi:«gg?r>^-«;;AO. 4g^i)nx.. gsrt 

h Jltux^U^tfXV^bX 3 kg/cm 

' G^^HJL. S^T6 0-Cr8^r^raE$if/c. Sit; 

[0019] (jtmm2) rtsms o o ^ h;KD 

>UXSi:t-h^U-::^cficcJK^^7Kl 0 0 $ 'j U 

h^i'^An. c<D«ccmitaS(c) (Dit^^^ 1 0 g. 

^JU:*-=^^V-lSSKT>*::.'i;ixO. 3g^ttl^. 20 



nmW-l 1 -3 35 346 
6 

^7'h^7;l/^ax^L/>;?/xrSftU-C3 kg/cm 
' G^UmL. Sj$T6 0-Cr8B$r^J^$it/Co JSJ£^ 

[0020] 
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